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PROBLEM TO BE SOLVED: To improve the light 
emission efficiency of a nitride semiconductor light 
emitting element, and to improve the efficiency of 
light projection from the element, specially, the 
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SOLUTION: The nitride semiconductor light emitting 
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the top surfaces differing in height. 
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±mij\^<r>it^m'&:X' ^ i> fnf±^ < -r ^ z. t i!i^mt-t ^ z t h . 7fe5*S(i, ^w^^ 

lb -rn ^ ic o tv T ^ ic /h < 4- o T < o CO i: § . ii h ^ K tz iS. W: iz is x . 

mmm 'tmmi- ^ z t X . ^ ^z it^ii m -^^ 4- ^ < ^ z t x . ±mmt-h(D±^Ami±^ 
<-r^zt^^x§^^^ 

[ 0 0 3 1 1 30 

z nt xit . n mmit^ ^^itm ^ <r> m ^ 2 -o <r) ±m i ^ -t i> m -^^ iz x ii^ x 

^ fzt^. Ji H Ti^ 2 o J; 0 ^ T" * o T ^> . 1^ « CO ?A * * * -r ^ o o S (9 , nM&it^ 

^m-i^m izmm ( fz fz l m a 3 ± (d t -r ^ ) <d ±m*'$> i>m^ . mitvo^mi^^yt 
m^(D^^^{z&\,-^m<om (m-i) (D±m x n i>i&^^&mi,z. <p^^a^ h »\^^m<Dmm 
<7^ ±.m i m -t ^ z t X . ±:f; --^ (D ±m '0 ta L n m i n i6 ^ z t -^^ X ^ ^ c t fz . m (m- 
1) (7)mm t . m (m-i) ±.m t m m<D ±m t <7)m i,zitm-t ^ m m<Dmm t . mm<D 
±m t n ta ^ n fz & ^ ±m t fz ^ (m+i) <d ±m t </) m i.z&^-r i> m (m+i) coibj 
m t . ijf^^j&L. nmm.it'^^m'ii-m im^vtiz-ri> z tx. ±:fi^<7)itM*) m Li^m^ 

Jg|fi]!iftt(CA7CO^v^mftf4^gftt/4^*f$l§7t«?-^t#^-<!:^^"t:-§^o 

m ( m - 1 ) <D ±.m t m m CO m m t ID rmz , ix^ ixizm^tx ^ m ( m - 2 ) <r> m 40 
mm i mfS. L . m m<7) ±m t m ( m + 1 ) <o « a t co w (± , ^ ix^^ni^z^mLx ^ m 
(m - 1) (Drnmm im-f&ir z t X ±m t mm b <Dm<oMUiz mi :h±<7) i&n^L^ 
-± ^ z t :f}^x ^ i> o ^ h ^z^ m (m-1) cDmmmiimm<Dmmm:^^AmLxmm.$ih., 
m (m-2) <Dmmm(om%±ii . m (m-n <d m mm <d m m x >o ^j: < -r ^ z t x . it 

mi3\^A- h rtiX < t § CO Tfe S CO « ^ 4- e 1- w i: 7)^' T- § , it? * L v> # 
tS^rtf-S^ii^^'T-i^'So mTi^STj-ibfiK^ti. ^2<0±ffit^3<OliJ®t<7)H 

tcii. ||l<OMt4M^*L. ^3co±'Bi:^4cofflilHi:(OP^tc(i, IS2co)li$4M^^fr1-^ 
o ^coi:§. IS2(Oiii$4®lia^L-C4'^tIS5c<OM*4B**-r'&c t?iJx.ii\ M 4 l,z jjk -t J: 
0 . ^ 2 (O tt ,$4 ® 75? 3 1i CO ^4 ffi lb -5. t S , ^ 1 cO « t4 IB <^ ffl Irl l± ^ 2 <7) ffi $4 ® <0 

isic 3 <t 0 ^> ^^'Sr < , 1 m t i- i> o ±m t mm t <Dm<7>mmm<r>mim^-^ i^i^^-t t: so 
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mm<r>m.i m^^-r ^ t X- . ±m:ffi^^^h-mx\^-< t ^ <d it^k m <n m i: h i 

[ 0 0 3 2 ] 

*i&woiijk%*s«:i&5fe«^=-(± , mm t i^itm t <Dm(r> n mm.it!^^m'i^<7^mm-f)U 5 

fx mii}.±x $) i t ^ iz . mm Kim^'k m-r o nmm.it!^^mi^m<7ymm^±^<i-i>zt 
x . p mm. t mm t m X K ^ i m. ^ M L . m it^ ^mi^m i m^s \^ r-mm-r ^ ±<7) m 
c z t i^x ^ i> . fflfi:t?4i*f$i&7t^i^^f^fJi-'5.±-c, p m.mii ^ V n mmi 

mj^^iz. m-^ y * h V V y y ^ tim m^^ i> o Mi^m izii . 1^ v x h * -7 x # 

tlx. m.mwf^f&ui.z-7 7.^ijf^m.L. i,z mmu m- ^ m f&^ik . -7 x ^ b bs: gr> (± x 10 

h t y m^-x ^ o ^<7)^.. nmmit!^^mi^m<r>mm-A^iz^^^fzif)iz. as (a) 

tc^-fiotz, i-vXhSGlT)^'!*; — l-^^T'|:4'V>o t < iz m W t ±m t CO m <^ A U i>z 

:fo v> T < U- V X h 5 0 1 (i # -ffi- ic i¥ < 4' o T L S v> , M W,z M & <r> m ftZ ^ ^ X L i 
Tffl|fi]i-*^o t tz . u 'J ^ h i m < ir Z t i) al t^x ^ . l^vXh^J?:<ff^^ 
-r t . 5^ - - > i'- ffl JS ». < 4- ^ O -r- . )¥ < -r ^ <7) (i ft^ S L < 4 o -f- C T- . Ift 
<^J:^4n®afkt»*^|t#:^10 1 iZ m ^j: ^ 1^ ^ <r> ±m 'S: M WC -T ^ Z t X . i^^^SP^^ 
<L. -7X^'#^JA)-lc^:fiTL^-r<-?:-#^o 05 (a) i:|a5 (b) i ttm-f ^ t . El 
5 ( a ) O n a S fb t/ 4^ j» S 1 0 1 O ± ® ^ 1 o /i tt K It T , <7) B n « 11 ^ )5X 1" 

tcj3i>T. P->'xh*«ffi^lcgp<4oTv^;5>7)«. [35 (b) (7)J:^lc±ffi5r2o^lt>&i: 
, U V X h 5 0 1 f± t- -te ''^ T ^ ^ J: T IC 4 -5. o >1 (± . X h it 1ft 14 5: 

if o /i i6 -C ab f) . I- v X h CO *A S 4 II ^) ^ ^ *r -5. . fi 5 m J: 0 ^> l¥ g ^ 

i t . M ^ iz a X , 1^ V X h ^ ^ $ a II < < 4 M In] * -2) o C: T' , n a a Ik 
0 l-f)^5fxmit)i,±^\.^t^iz, ^ ^ <7y m ^J: ^ ±m mm:mf ^ Z t X . 
I- •>' X h ^ llf (I ff^ ffi ^ n . If ^ tt O M ¥ ^ ft: % 76 « ^ f# ^ - i ■5T i: 4 >5. 
o C (7) C t 7)- f> , 0IJ X. (i" n a S 1k ^ ^ f$ S 1 0 ^ m * ^ IC (± , n S S Ik if^ 4^ * 1* 

m iz^ ^ <7) mKi: i> ±m i 3 ^mi&i- ^ t X o i-vxhco«^i!i4^#gti-^^^, nsia 

iktl*«#:e(lff^^?tl^gMcOo*>, US? (1BlJffilCi3lta^$tCffl^1--S) {i5//mJ-:JL 

T ft? * L o * ;t , g M (± ( ± B U is (t H ffi a i- -2. ) (i 5 m JiH ± H -f ^ C t 30 

[ 0 0 3 3 1 

*l&W(7)Sik!^#^#:|&7fe^^^l±. *«;i>^'^1k!^4^«ft: i: H , S iU fi^ (i Bfi ?|J $ 

tz r ^ > y >v ^^f^ fS. ^ ixx ^ t ^ iz ^ mm^d:n»i m-r o :^§^B^(DS6^tir^tz^a 

. ^ ^z m ^ <r> ±:H ^ <r> it^ 10 ta L m m i \^ ± ^ ^ ^ <r> X ^ ^ o ^ zx . &miz h i: 

ibBaimi&L. ^ <D ± i,zmit^^mi^i: ^ ^ ^ 1^ ^ ^ i> z t X . mn.mA-h 
mm ^ fifzit-^u t fz p mm:i^ h K m L fz mm iz m fz ^ t ^ <D X m M i . ma^m^ 
L ^j: m ^ <r> mm iz M fz ^ t ^ (7) X m A t ^ X. i> z t X . nuiz^-^^^io ta^ ix^-r < r 

^ z t -^^x ^ i, o ^ izit^ t L < i± . H a ff^ ^ sr><7) a gi5 ^ . ^'^f:{zm}&-t z t X . 

t Ci ^ o 4 C ffi II A M L * <7) # < t:*^ , ± T :^ |S] (C it SS «r ^ X. T Jl tj- J: T II 4 ^ o o t 40 
n . Baif^!&-t^zt. b < {zaui ^ ^^^iz-r i, z t X . *«UAWi-^7fecoo*,, 

±i^i-3i:75^'^t6t4;5>o t fz. ^' -{ > ^ i: ^ z t X . mm±^zm^ ^ iv ^ mit 
!t^#iii$8ii. *is(oia£!iwf^i^^RB!)iLB!tft$tt^/i«i), & it 'iio ^ m m f& MM ¥ ^ 

H 4 19 H < o # H . ?S 14 S ¥ rf T- 4 < , la a ^ * L T L S T i: . Ife # 14 d is it ^ # 

;2>i:§ii(±, mm t m \i.m t (7) m CO n m m it^ ^ m it- m ff) mm i 5 fx m i^j. ± t -r ^ z t 

ft? * L v> o C tL II i 19 . S 14 « l± ¥ rt 4 B 5^>M# f> n . « CO ± :^ CO Tlf; ^ ^) m L a ^ 75^' 
<, ^> J: v>^fk!t^4i»1$l§7fe«i^ ^ l# -2. - t 75<t:- § o 3|s: |g ^ is t . IH] dh ^ * i" 
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n) 1 0 5° ± , ^tl.<\t\ 1 5 ° \;X±.X'i}^^ . 1 60° T > i L < (± 1 50 
° JiJvT. $'btci[f^L.<(il4 0° J-J.Ti:1->&o ^ X. n m =r ±.1i ifS^ '0 ^ L 

. vim.m.\t^^mwm<Dmw-\>ir tir i, :i tx . iti)^mwLr~.mtz i, t ^ <d xwsm: . mih 

m L ^£ m ^ <n mm m tz i> t ^ <D n t ^ ^ h t ^ (D . m^f-n^^ 
X x%-^-f h iti 'Ah mwni^ *? a-^ n^x xws-r ^ ^^m^^-rtt^-fi^mm h 

t> tl i> o 
[ 0 0 3 4 1 

0 3 (± , -r ^1 ^ a ft !tl5 * 2» f$ c> 4- (9 , S L < l± A 1 , I n , G a , _ ^ _ N (0 
^x, O^y. x + y^l) h i> o t fz -f CO m i> A \ ^ InyGai_^_yN 

(O^x, O^y, x + y<l) , ir h G a i ^ tt M ^t^ ^ m if- i < t 1 m ^ 

1" ^ o n a a fb 1^ ^ 2i e 1 o i is x v p mmif^ ^mit-m i o 3 i± , m$k(r)m h f& 
. ^ y -y V m t L X mm-t i> m i i t i, ^ -t i, o t tz n mmifiik ^mwm I 0 \ iz n 
v^Tii. t <D^^^m . mm±.^~m.\tm^^wm i ^ ^ ^ >\' m.^ ^ ^ i> tz <D 

-f^xt:^>A<> «f*L<(±. ^pm tmmm ti)^m^ i^Lnm ^ ivx tj: z>^m'^=^-^pm 
[0035] 20 

4i ft: g CO CO ± ® O ^ *> . -f 1 o CO ± M t- (i ^ n « « 3 0 2 tS^ B ^ ^ *x T 4^ l9 

% h n ^ X 1 l^z M ^ ^ ix X ^ o 
[ 0 0 3 6 ] 

>Xiz:$i§tm<^Mit!iio^iMif^±m^<7)m^ijmi<z-:>^^xm.mi-^o 

[ 0 0 3 7 ] 

mtLx. p mmifi^^mifm iz-^ ^ ^ m im^L . $^-7 7. mmm n m&it^ so 

m-^^mtii-ri>txj^y^>v-ti>xmt. m 2 <Dxm^&. m 3 <Dxm t l x . mrie-^x^ 

ffl-r^Ct^^mti-^o ^fblKi, ^l(7?Xfim, ^20XStl|3<7)X@*timilI^ 
l9:iILTff^^. *mcO|g3(7)XSf^, ^ 4 <D X ^ ^ n 0 Z t i W t t i> o 
[ 0 0 3 8 ] 

-mm izMf^-t :b -z-n:^^ ^ i> fz to . p mmi\:v>) ^mi^m <^ iz-? 7. ^ ^ mj^i. l . m-^ ^ 

Mi&u^ t R I E m y ^ > iz X '0 . nmmit^^mit-mimih^^. ^ <Dmiiim iz 40 
n mmiMf^-r ^ o ^ §t m <^ m. it^ ^ m ±m ^ m mii m ix . ^ h iz n mm^ mfS.-r 
& nm^if^ ^mii-m (r>m mm inxm^j: ^ m 2 (on mm i ^ <Dx ^ :h o 

[ 0 0 3 9 ] 

ixT izm i: m ^^x . :^§t m<r> m mil 'A =k n m r-m.m -t ^ o m6f)^hm\A{t. ^^m<Dm. 
i\:%^^W^^itm=f-<r>mmxm^mr^^^ L fz (DX ^ h . 

[ 0 0 4 0 ] 

t-rm&(r>x^[z. mm 2 0 \ ±.[z n mm.\t^ ^mwm 1 0 1 trsitai 0 2 t psaft 

^^i|i2if$:ei03S-|tgi-^o tt«201(±»SL<l±-9-7r^'T»1Si:i--5.o S/-'na 

u\t^^mwmio\tm^mio2tpm.A\t^^mwmioz\t. ai, in, ca 

1 _^_yN (O^x. O^y, x + y^l) i)^ h ^J: i> o ttz^^iriX<r)mi>h\^ I n y 50 
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Gai-,_yN (O^x. O^y, x + y<l) . -t ^j: i:> -lb G a i ^ tt ^ it^ i 

'pf£< t i> 1 m^t i . nm<^m h m ^ ^ t ^^iff- 1 l^^o 

[ 0 0 4 1 1 

^kl.~m 7 <D i: O IZ . p m&it^ ^ni^i^m l O 3<0-^tI-rx^'§4 0 1 ^ff^fife-f-So A 1 
I nG aNmoSfkife-N^^jifrS^rR I E m X' y ^ > Vir ^ ^. Vi- t L<fflv>ibix>&-rX 

e to tt W t L T (± , S i O 2 ^^^If h iv ^ o -7 7. ^ m 4 0 1 * EI 7 <7) J; ^ (_ , y<: f - ~ 

o 

I 0 0 4 2 1 

'Xr~ . m & (o x 0 I.Z , p mmit^ ^mi^m I o 3±<D~^r-.-r:^fm4 o i im&tk. r lo 
. z<Di:m{z J: iQntti-r^ n mmitVd ^m-f^m i o i (omiU'mi m i <Dmit t -r i> o 

[ 0 0 4 3 ] 

>kiz ^ m 9 (D X ^ iz ^ ft t^J fife L -7 X ^ B 4 0 1 O — *p ^ i -t a o M-^B izmf& L fz 
1^ * -t ^ :^ ?i ii ^ |Bl V X h =Jr ffl , 0^ -7 X ^' 1^ * gr> O U V X h ^ ^ :^ L ^ v x 

[ 0 0 4 4 ] 20 
-e-LT, |giO<Oi^tC. -7X^^^140 1(7)— gC^I^* ft > ^iblZRIElCj;*), ^^TX 

^miti.Uinmmitm^mit^m:^miii-t^tX:r.y^yif-t^, V X ^ e ^ P:^ * L 53- 

i3 -c . p ffl a ft fe; # j» f* 1 1 0 3 t mam i o 2 t n m&it^^mit^m 1 0 1 o - «r> 
j:. y ^ y if $ iv ^ nmm.it^^mi$-m I 0 I -d^mta-r ^ o z z x . z <dj:^ii,z x 10 . h 

t> ■IbM.^J] <0 ^ y ^ y ^' X m m L fz n mS.it^ ^mi^m I 0 llt. ^ h \.zx. y ^ y ^- ^ p.^ 
(DX . ft <7) ^ m M j; 19 ffi VMS: S u n S a t/ * ^» fl: ^ 1 0 1 (75 31 ai M fiS: $ ^1 ^ o 
Z(r> t ^ m 1 <7) « i-t t ^ 2 <75 ffl it i: O fg: M it i: , ^ 1 (7) ^m^A'Ml^ ^ ^ . 

[ 0 0 4 5 ] 

i^d. Ell I <D X ^ <,Z^ ^JX.i5'^4 0 10— g|5*$f>tI|^*-r^o 7fe(;ff^)SL7t-7X^'g 30 
[ 0 0 4 6 ] 

-e-L-T, lll2<7)J:^(-^ -rx^g4 0 1<7) — g|5«rift*ft, ^fbtcRIEdJ:!!. 0^-7X 
^'f^fiSaS^rnMSfttl^i^ft:^! 0 l^^Sm-ri>tXJ^y^yy-ri>o -7 7. m 4 0 1 * 

i^*L^^a5»i-^3v^T, paajbtj*2ff$e i o 3 tmtm 1 0 2 t n mmitm^mi^m 

I 0 1 y y ^ ix. nSS ft 10 17)^' Haii-^o ^C^T. Z <D X 

m.iz X n . ^ fz izmm ^ fifz n mmitm ^m^m 1 0 1 <7)m^i: ^ 3 <r> mm t -t i> o t 
tz^ 2 (Dmmii . ^ h ^z y ^ y ■if ^ ix ^ (Dx- . m 2 (D m.WL ^ M L tz^, <r> m X ^ i> 
? fs vMi B n a a ft 1^ # * f* e 1 0 1 <7) n m ® « $ ^ o t tz^ \ (nmi^it . 

y r ^ r mW. 2 0 I -fy^ m m -f ^ t X j:. y ^ y if -r ^ o t n . Z </) X ^ y ^ y 40 

i^T'. m 3 <D m m n m & it ^ ^ ii-m 1 0 1 ■/)^ m ta L . m2<7ymm.i.im3<Dmmxioi> 
&\^^iimx nmrnif^^mif-m 1 0 iTi^stut, i <7)mmii^ y r ^ t mm.2 0 itj^-s 

mt ^ o m 3 (D mit t m 2 <D t (D m ^z It . \^ . ^ 2 (n^mu-h^i^^^^ i> 

0 S7^^i^2(OfIJtt||l(OfIJti:<7)Mi;ii, $ib{Cj:.y-?^>^^'^;h.;^c»lco|SMa5 7!i^ff^BK 
$ ti ^ o 

[ 0 0 4 7 ] 

ftfl:l-[ai 3<OJ:t{:, -v'X^S4 0 1 ^l^*L> 111 4coJ;-7(i. pSSIkt^^jlCf*:^ 

1 0 3 ICpSMS 0 1 i: . nmm.WLm^M'WWKnm 2 <7)^Ma5^ffii;n®113 0 2 

L , » « * ^ 7' */t u »f -r -S) t -r- . m.it'^^mw-^^itm^'kn^ z ti)^x ^ i, . 

[ 0 0 4 8 ] 50 
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<r>^m^m^-^^m 1 <7y ±m . m 2 (o&mumm^^m 2 <r>mm. ^ \ (nwim^ummt^m 2 <d 
± ffl , m 1 <7) s M fij ® ^ 3 o lij ® ffi ^ f ^ o 

[ 0 0 4 9 ] 

^ y if \z X <0 . * « * H tii ^ -tir ^ O -r- , tl $i <7) g M « ^ ^ /i ifT- ^: < . * « i: ^ 

* @ <7) A a fb t/ # i» ft: 16 * « ^ f# -2. C t tJ^ T- # >2, o 
[ 0 0 5 0 ] 

t tz^ <n m m-fi m \~ X i> t . r i e a x n m. ^ m ^ y ^ y v -t i> m . y ^ 10 
y y ^ n m iti6>} ^ m \~ i: ^ i> o ^^u^m-t i>m.\tm^^wm i ^ y ^ y 

^■f z> t ^ IS M 60 T > i~ y ^ y 'if ^ ix i> o ZKli^ y ^ y if if x-fy-Si^izn 

fflJ * tt> L -5 *i) T- . :ftSI5l±ffi^X $ ^XT, US »f ® 75^' B )S ^ *t <5> „ ^ 2 co ^ M SIS (± 

> :ft ft O i y ^ > i'- II J: 1} ff^ )S $ n g ^ as -e * ^ CO T- , IS t4 ffi (i ff^ fi£ $ 4- v ^ ^1 
<7) IS IS a5 (± . ft ft <7) i y f- > (7) 1?^ IC B5E I- B it n T CO . ft g|5 j:. 7 ^ > $ ^ . 

« 14 M « ^ n -5. o c: vi t:- . m 1 <^&m^mmmi)^m 1 <^mmm iz^m-t :h o 

[ 0 0 5 1 ] 

p m&it^ ^mi^m t mi dfts-t^xfii:, »icomft^ s^2cox®i:LT. p mm. 

i^f^^^^-t^Iflt, ^2^1 ft ft. I^SOietLT, fllrl£-7:^^^*-g|5i^*L. 

ft> »4<7)X@i:L-C. -TX^'S^-asi^^iL. 0^-7X^ff^)SM^naaibt)4ij»#:«*^~ 
Smi-'2>^T-, — ^Ui. M m -r ^ t r- j:. y ^ y if i- ^ Hm i Mr ^ -t ^ i> <r> -(:• ^ 10 

. »i<7)x@ft, i^2oi«i:ii3<7)xa^^aicii^i9iiL> ft^tt-^4<7)x«^^T^«l 

iS; i6 . ffi] # 14 I- 9 <r) 4- ^ ^- S 4^ « % * « ^ f# ^ t ^ ^ o $ «b . 
S M SI5 (c T , -h M i fPI ® i: CO rfl CO ft g|5 y -f- > ^- $ n ^ i: , « ^4 ffi ^ * 1" tJ-', $ 

:i- y f- y if ^ tl i> <DX- . 3 m (DmmMi)^M^ ^ ix i> o fS2WXfli:»3C0X@S:#. Oili" 30 
Z t V . « 14 e lb gt n >£. (5 t% IS M g|5 (i fpf 0 ^) X -y ^ > ^- $ ti -2) CO t:- . 14 S tS- g| 
J&lion-r. ftg|5-COllSi4Hcom7i^-#v^, fijb!t^4i»ft:|§*«i^^f#-5.^<S:75^'t:-§^o ?S 

\tmA^hmixi>iz^fi'c. M ^ X' <7) mmm <D m i: m i- z t X' . ±m:^\^^- h-rtix\,^ < 

t § O 3fe ?S S <0 «: 4- "b -r ^ .1 t -e § o 
[ 0 0 5 2 ] 

immm i ] 

^^tLTAM (11-20) izt')yy<r>^i>cm (000 1) i ±m t ir i, y r 

r mu^ m . m i<z mn ^ ix tz 7-' ■{ y -y" )v i j& -r ;^ , t ■< y -f ^ en a •) ii 

LTff^^^tL. diaco^|fef±l/.m, ia$riffl'JMcoM^4ft(il20° i:-r-5.o 40 
[ 0 0 5 3 ] 

^^(ZT'-f y -f ivfz"^ V r ^ r mm.(r> iL\z ^ nm^m^^m h LX A 1 , G a 1 _ 

;,N (OSx^l) cofg:S^ft^^"y7Tg4-100A. r>K- 7° COGaN^Syum. S 
i K-7'(75GaN4-4//m. r>K- 7° <7)GaN^:3 0 0 0AW^L. ^v^T|§7fefIiti: 

^--S^SftT-^pcT^ffittStLT, (#^e. mmm) = (T>F-y<7)InGaN, S 
i K--/<OGaN) «r-?-tl-etLO^I¥«r (6 OA, 2 50A) i:LT#^^7&^6«> 

m-^^7mt^^i,xdiz^:§nzmm-ric z(Dm^. m^i&^zmm-r i>mmm nr y v - ^<d 

G a N t L T ^) J: „ n M M fb * » ft « (75 If. BR)? ^5^% 1^ 7 m T- * -5. O T- , t& 14 ^ ii , 

» « <7) la a o flif t/t 7>^~ R efe $ ^ c t 4- < , ¥ ft 4 ® n ^ o 

[ 0 0 5 4 ] 50 
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r>K- 7* <OGaN^1000A^ MgK-7°COGaN^200AII®1-'5.o pS^ 

mi^m t Lxmf&-t i> T > v - ^<d g a n®(±. mi^-t ^ m h <dm g <DW:n^- x ^ p m 

[ 0 0 5 5 ] 

pMA ]tm ^mi^m tii\tm t nmmit!^^m'i^m<^ -utxi y ^> y si k- 

[ 0 0 5 6 1 

Mg K-yGaN±C0S i O, <7)-gp^|^*L. l^-7X^'?B)5S:fl50pSaft1^#« 10 
i^^m t t n mmit^^^i^m <D ~U t X i y ^ > i'' L . Si K-^GaN^^^ 

ai$-ti-^t[B]B#H, ^i^lC^th^nTV^^S l K-7°GaNS^$tbtCiy-f^>yL. T 
>-K-7'<^GaNg«r3Sai$-ti:4o 
[ 0 0 5 7 ] 

(Z , M g K - 7° G a N ± <7) S i O , «^ — ^5 ^ ^ * L > 1^ "7 X ^' ^ gf) <7) p S S ft 

tf^«f$Si:iS:14«tnMajl:tl4i»f*«0-a5St^-^i,y-9^>^-L, Si K-7'GaN 
^4-SII±i:^-tir*i:|HlB#{C. $§{lSm$*l-Cv^^S i K-7'GaN/l^r$ibtCJ:-y^>^'* 
L. T>K-7'coGaN8^3ttll$^i:^i:*U. $#lcSfm?n-Cv^>2,r>K-:/GaN 

[ 0 0 5 8 ] 20 
'^tc, Mg K-7'GaN±<7)S i O2 ?rl^*b, Mg K-y^GaNO^ffi^®(CN i/A 

u75>ib4^'&ii7feftcopffis*, ^ h iz miti±<o p mm ± is X . n muMf&u t n\a]-r 
sfiz:etcAu75^'b^^p/N--;/ KmM^ff^fifeL. naajb!t^*»f$eo3imffi<7)')*.. s i 

K - 7' G a N e CO S aj B i:: W / A 1 / y<i i)- h ^£ h n « ® J: 0^' P t / A u tJ^ f> 4- -5. n y 
[ 0 0 5 9 ] 
[ « i& 00 2 ] 

^M^Jl{--fcv^T. pm^Sr#mi:i^'b!i^>-yv-i4^<7)mMtzt--5.o»L<(i> 
5 0 % /i^ ^fe -5) P»g □ ^) o T . R h >6» 'Sr p m ffi ^ > P S # * S S ® i5 I? ^ ffi I- ff^ 30 
fiSt 1- o $ ^ I- p « 1£ ± jo T . n m 1g ff^ ^ SB i: it |p] -f- fi « (I A u 75^ e 4" >2. p -7 K 
WH^ff^^L, nMaft;f4^2»l*;e<OSmfficOo*>. S l K-^'GaN^cOJiajSi-W/ 
A l/W55-ib^'Sn«Mi3J;t>*P t/Au7J»'b^'^.n>'^••y KUffi^ff^^l-'&o 
[ 0 0 6 0 ] 

^ m (- ■!7 /N ^ Eg ^ f- -7 7' ft L , 1 m m □ <^ # # y 7' «: f# -2. o 

[ * it 0!l 3 ] 

«J&1?!lltzi3u^T, p«^^ife^M*^'b':fc-5.^ y>-j.4^:<omMl-1-^oi¥L<i±. MP^ 
5 0%7J>P>4'5>fflPT-*oT, Ni/Auy^-ib^-Spffift^r. pM#^#:§*ffi<0{i{?^ 
ffitCff^^1-.2.o $f>lCp««±(-i3V^T. nmilff^^gritit[°I1-^i5:tt(CAu7)^Cj4^p 

7 K € ^ ^ ?K fife t > n a a it: f 4^ j» ^ CO H m bo 0^)^SiK-7''GaN^O^aiH 40 
ICW/A l/W;i»ib'i-2)n«SiJj:t>'P t / K n i)^ h t£ ^ n y KmS^ff^^-f-So 
[ 0 0 6 1 ] 

«^*:lI'!7J^/^^IZg:ftf^*c^I•^y7•^kL> l mmDO^^^^'f-^y^rtf^o 
[ * «6 f IJ 4 ] 

^ifetRlitcjsv^T, paaiLt;*jif*«tL-rMgK-7'GaN*fi6:ft$-ti:-2)tT-(±, m. 

[ 0 0 6 2 ] 

;i:(lMgK--/cOGaNcO — gpicS iO, h ^ -7 7. ^ m ^ . ^ ^ Mf&Uco 

p mmit^iid ^mitm t imm t n m m it^ ^ m ii-m <^ - m> t x y ^ > ^' l . s i k- 

yOaN^^Sffi^-tir-So 50 
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[ 0 0 6 3 1 

i^m t fB\±m t n mmit^4-mp^m <^~u i V i: ^ y ^ > L . si K-7'GaN«^si 

^ h IZM e K--7'GaN±<!0S i O, W-SU^I^^Lx l^-vX5'f^^a5^iy^>-i^-t--2> 

^- ic T (i . m^j) <D y > X' s i V - y' G a N m nm ^ tz m -A'' "^r y r T 

I 0 0 6 4 J 

iXiZ , MgK-7°GaN±<75Si02 ^ B i: L . MgK--7'GaN<7)ft®:g:H{;Ni/A 10 
u h ^j: i> i& <D p mU i . S^fb(Cil*1±<7)p«te±lzi3v>T> n««f^)S:a'. i:*t[p]i- 
-^) « II A u 4- ^ p /N' y K m 11 4 ff^ ^ L . n M a ft tl 4^ « a CO S tti B <7) T . mi> 
±(ceB-f-S. Si K-T'GaNeolimMl-W/'Al/WTi-ib^r-SnmffiisiO'Pt/ 
A u «b 4- ^ n y r m.Uif^'f&ir i> o 
[ 0 0 6 5 ] 

ft ft U -^^ i ^ Hg ^ ;|:^ (I ^ y -7° -ft L , 1 m m □ O ^i^ j» f*: ^ y :/ ^ # ^. o 
[ 0 0 6 6 1 
[ M CO * ] 

[mil s fb 1^ * « fr- e 4^ CO Tfe <o f£ ^ ^ 1- 5t H . 

[051 ■^§^m(omit'^^mi^%±mit'<7)mmium'r i fzKxDm^^mm . 
[061 ^i§Bj<7)$^iS:^ft(7)-i^i^BiB^-r^ti^iifffi0. 
[071 :^§km<r>m^iim<r>-iLm'S:m.mi-^m^mmm. 

[091 *5&B^<75Sii*:^a<;5-I^^BiB^i-^tf^»f®0, 

[0 1 0] :^§tm<Dm:^:fj&(o~j:^im.mir^m^mmm. 
[01 11 ^^m<7ymm.:fjm<7)-i:m.'S:umi- ^m^mmm. 

[01 2] *l&igolSjit:^?i<7)-xa*ijiWt-'6tI;S:»f®0> 
[0 1 3] ^§%m<^m:^yjm(^-T.n^t^m-t ^m^mmm. 

[0 1 4 1 :^l§B^coSiig:^a<O-Xg^&Si^1->5>1i^SlfM0o 
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[H 1 3 1 



